This Page Is Inserted by IFW Operations 
and is not a part of the Official Record 

BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of 
the original documents submitted by the appHcant. 

Defects in the images may include (but are not limited to): 

• BLACK BORDERS 

• TEXT CUT OFF AT TOP, BOTTOM OR SIDES 

• FADED TEXT 

• ILLEGIBLE TEXT 

• SKEWED/SLANTED IMAGES 

• COLORED PHOTOS 

• BLACK OR VERY BLACK AND WHITE DARK PHOTOS 

• GRAY SCALE DOCUMENTS 

IMAGES ARE BEST AVAILABLE COPY. 



As rescanning documents will not correct images, 
please do not report the images to the 
Image Problem Mailbox. 



(12) INTERNATIONAL APPUCATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT) 



(19) World Intellectual Property Organization 
International Bureau 

(43) International Publication Date 
8November2001(08.11J001) . 




PCT 



liiiiiiiiiiiDiiiiinnniiw 

(10) International Publication Number 

wo 01/83206 Al 



(51) International Patent Classification': B32B 3/06 

(21) International Application Numben PCT/USOl/05863 

(22) International FUing Date: 22 February 2001 (22012001) 

(25) Filing Language: English 

(26) Publication Language: English 



PO) Priority Data: 
09/561.995 



1 May 2000 (01 .05.2000) US 



(71) Applicant (for all designated States except USJ: SIKA 
CORPORATION [US/US]; 201 Pdlito Avenue, Lynd- 
hurst. NJ 07071 (US). 

(72) Inventors; and , 

(75) Inventors/Applicants ffbr US onfy): ROBERTS, Steve 
[US/US]; 15059 Olivewood Drive. Sterling Heights, MI 
48313 (US). LJUBEVSKI« Pero [US/US]; 1475 Walnut 
Ridge Circle, Canton, MI 48187 (US). LEVANDOWSKI, 



Paul rUS/US]; 1608 Hampshire Court. Liberty, MO 64068 
(US). 

(74) Agent: BORNMAN, Tracy; Hovey, WUliams, Tinunons 
& Coilins, Suite 400, 2405 Grand Boulevard, Kansas Qty, 
MO 64108-2519 (US). 

(81) Designated States (national): AE, AG, AL, AM, AT. AU, 
AZ. BA. BB. BG. BR. BY. BZ, CA. CH, CN. CR, CU, CZ. 
DE, DK, DM. DZ, EE.^, H, GB, CD, GE, GH, GM, HR, 
HU, ID. IN, IS. JP, KE. KG, KP. KR, KZ, LC, LK, LR. 
LS. LT, LU. LV. MA. MD, MG. MK, MN. MW. MX, MZ. 
NO. NZ, PU FT, RO, RU. SD. SE, SG. SI, SK. SU TI. TM, 
TR, TT. TZ, UA. UG. US, UZ, VN, YU. ZA, ZW. 

(84) Designated States (regional)t ARIPO patent (GH. GM, 
KE, LS. MW. MZ, SD, SL. SZ. TZ, UG, ZW). Eurasian 
patent (AM. AZ. BY, KG, KZ. MD. RU. TJ, TM), European 
patent (AT. BE. CH. CY, DE, DK. ES, H, FR, GB. GR, IE. 
IT, LU, MC, NL, PT, SE, TR). OAPl patent (BP, BJ, CP. 
CG. a. CM, GA, GN, GW, ML. MR, NE, SN, TD, TG). 



Published: 

— with international search report 



[Continued on next page] 



B (54) Title: BAFFLE AND REINFORCEMENT ASSEMBLY 



< 

00 




O 



(57) Abstract: A combined baffle and reinforcing assembly (16) is provided for use within the cavity of astruciural membcr(12, 14) 
to dampen acoustic transmissions through the cavity and provide rdnforcemeni in a direction transverse to the longitudinal axis of 
the struaural member (12, 14). The assembly (16) includes a synthetic carrier which includes an interior area, marginal rim. and an 
attachment member preferably in the form of a clip for insertion to the corresponding hole in the wall of the structural member, and 
a circumscribing and continuous band of reinforcing material extending around the periphery of the carrier. The assembly ( 1 <5)*inay 
be economically manufactured by co-injection molding or insert molding of the thermally expansible material around the carrier. 
The marginal rim of the carrier may include base wall and a support flange for receiving die thermally expansible material thereon. 
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BAFFLE AND REINFORCEMENT ASSEMBLY 

Background of the Invention 
1 . Field of the Invention 

The present invention concerns a baffle and reinforcement assembly 
>vhich includes a carrier and a thermally expansible material designed for positioning 
m a cavity of a stnictural member to provide acoustic dampening and limited structural 
reinforcement. More particularly, the carrier mounts the thermally expansible material 
around the perimeter of the carrier to permit outward expansion and engagemem with 
the surrounding structural member after activation. 

2. Description of the Prior Art 

The use of thermally expansible materials as baffles within cavities and 
to provide limited structural .reinforcement has enjoyed increased popularity, 
particularly in the automotive field. The expansible materials, once activated, block 
acoustic transmissions through a structural member and provide, to a greater or lesser 
extent, strucniral reinforcement to the surrounding structural member. Examples of the 
use of such baffle assemblies are shown or described, for example, in U.S. Patents Nos. 
5 712.208; 5.266.133; 5.373.027; and 5.506.025. Because the relative expansibility of 
the material to a great degree affects its compressive strength, the greater the 
expansibility, die greater the acoustic perfomiance but conversely the lesser the 
compressive strength and strucniral reinforcement capability. 

However, there has developed a need for improved baffle assemblies 
which are lighter in weight, use less expansible material, and provide improved 
reinforcement to the surrounding structural member. Moreover, the particular 
configuration of the carrier and its manner of connection to the carrier may affect cost 
and ease of manufacture, the ability of the assembly to retain its shape during shipment, 
and the ability of the structural member to conform to and bond to the surrounding 
strucniral member after activation of the expansible material. 

Summary of the Invention 

These and other objects have largely been met by the baffle and 
reinforcement assembly of the present invention. That is to say, the baffle and 
reinforcement assembly hereof provides a relatively easy to manufacnire and simple to 
install assembly which inhibits acoustic transmissions through a structural member, 
provides limited additional reinforcement to the surrounding structural member, and 
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effectively positions the expansible material to enter narrow creases fomied in the 
Structural member. 

The assembly hereof includes a carrier element which is preferably 
molded of a synthetic resin material which is resistant to melting when exposed to 

elevated tempeiBturesencounteredinanoven in which the structural member isplaced 
and a thermally expansible material which is positioned around the periphery of the 
earner and expands to engage the surrounding structural member. An attachment 
member, such as a clip, is provided on the carrier and preferably integraUy molded 
therewith, the attachment member serving to locate and secure the assembly in position 
The earner serves not only to initially position the expansible material in proximity to 
the vvall of the structural member, but also to direct it outwardly toward the structural 

memberandmtocreasesandrecessesduringexpansion.so that expansion isprincipally 
directed to pennit bonding with the interior surface of the suiiounding wall of the 
structural member. TTie themially expansible material is preferably injection molded 
m surrounding relationship around the carrier in a sequential molding process wherein 

themoldfirst receives the syntheticrcsin for thecanier and thentheexpansiblematerial 
m successive infusions, or alternatively insert molded whereby the canier is molded in 
a first mold and then transferred to a second mold with the expansible material molded 
therearound so that the carrier serves as a part of the second mold to provide the 
completed assembly. The carrier is preferably provided with a surrounding marginal 
nm which, in certain embodunents. has a base wall which supports and directs the 
expansible material outwardly, and supporting projections which retain the themially 
expansible material thereon and provides a mechanical interconnection between the 
expansible material and the earner. 

The use of different projections at the margin of the carrier present a 
plurality of different possibilities for mechanically connecting the expansible material 
to the carrier. These include a substantially continuous T-shaped projection around 
which the expansible material may be molded, a plurality of intermittently positioned 
circumferentially spaced projections around which the material is molded to present a 
woven connection, and circumferentially intermittent, alternately axlally spaced 
projections which contain the expandable material therebetween. As used herem. 
"circumscribing" or "circumferentially" is not limited to circular' or arcuate shapes, but 
rather to a path around the outer margin of irregular or polygonal shapes as well. The 
margin may also be configured as a U or Y shaped presenting two oirtwardly extending 
walls which receive the expandable material therebetween. The expandable material is 
advantageously formed as a continuous band without interruption around the perimeter 
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ofthecamemensurethoroughanduninterTupt^ 

activanon. The carrier and expandable material may also provide additional 

re^rrforcementtothe^cturalmemberbythebondingom^ 

wall of the structural member and the carrier and thus interconnecting the two around 

substantially the entire inner surface of the wall of Ae structural member and the entire 

periphery of the carrier. 

Brief Description of the Drawings 

Fig. 1 is a perspective view of an atitomobile body. illustraUng various 
pUlars. rails and stnactural members where the combined baffle and reinforcing 
assembly may be utilized; 

Fig. 2 is a perspective view of a first embodiment of the baffle and 
reinforcing assembly in accordance with the present invention; 

Fig. 3 is a perspective view of the carrier for the baffle and reinforcing 
assembly shown in Fig. 2, 

Fig. 4 is a front elevational view of the assembly of Fig. 2 shown prior 
to activation of the expansible material and positioned in a structural member of an 
automobile; 

Fig. 5 is a bottom view of the assembly of Fig. 2; 
Fig. 6 is a vertical cross-sectional view taken along line 6-6 of Fig. 4; 
Fig. 7 is a vertical cross-sectional view taken similar to Fig. 6 showing 
the assembly m a structural member after activation of the expansible material; 

Fig. 8 is a perspective view of a second embodiment of the baffle and 
reinforcing assembly of the present invention; 

Fig. 9 is a cross-sectional view taken along line 9-9 of Fig. 8;; 
Fig. 1 0 is a perspective view of the carrier of the embodiment of Fig. 8; 
Fig. 1 1 is a perspective view of a third embodiment of the baffle and 
reinforcing assembly of the present invention; 

Fig. 12 is a cross-sectional view taken along line 12-12 of Fig. I i; 
Fig. 13 isaperspective view of the carrier of the embodiment of Fig. 11; 
Fig. 14a is a fragmentary cross-sectional view of the margin of a fourth 
alternative embodiment of the assembly hereof; 

Fig. 14b is a fragmentary cross-sectional view of the margin of a fifth 
alternative embodiment of the assembly hereof; 

Fig. 14c is a fragmentary cross-secUonal view of the margin of a sixth 
alternative embodiment of the assembly hereof; 
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Fig. 14d is a fragmentary cross-sectional view of the margin of a seventh 
alternative embodimem of the assembly hereof; 

Fig. 14e is a fragmentar)' cross-sectional view of the margin of a eighth 
alternative embodunent of the assembly hereof; 

Fig. I4f is a fragmentary cross-sectional view of the margin of a ninth 
alternative embodiment of the assembly hereof; 

Fig. 14g is a fragmentary cross-sectional view of the margin of a tenth 
alternative embodiment of the assembly hereof; 

Fig. 14h is a 'fragmentary cross-sectional view of the margin of a 
eleventh alternative embodiment of the assembly hereof; 

Fig. Hi is a fragmentary cross-sectional view of the margin of a twelfth 
alternative embodiment of the assembly hereof; 

Fig. 14j is a fragmentary cross-sectional view of the margin of a 
thirteenth alternative embodiment of the assembly hereof; 

Fig. 14k is a fragmentary cross-sectional view of the margin of a 
fourteenth alternative embodiment of the assembly hereof; 

Fig. 1 41 is a fragmentary cross-sectional view of the margin of a fifteenth 
alternative embodiment of the assembly hereof; 

Fig. 1 4m is a fragmentary cross-sectional view of the margin of a 
sixteenth alternative embodiment of the assembly hereof; 

Fig. 15 is a front elevational view of a seventeenth embodiment of the 
present invention, showing the assembly positioned within a surrounding strucniral 
member having a narrowed central portion and showing the outer edge of the expansible 
material prior to activation in doned lines; 

Fig. 16 is a venicai sectional view taken along line 16-16 of Fig. 15. 
showing the outer edge of the expansible material prior to activation in dotted lines; 

Fig. 17 is a vertical sectional view taken along line 17-17 of Fig. 15, 
showing the outer edge of the expansible material prior to activation in dotted lines; 

Fig. 1 8 is a horizontal sectional view of a eighteenth embodiment of the 
present invention having a carrier with two interlocking panels for gripping the 
expansible material around the margin thereof; 

Fig. 1 9 is a horizontal sectional view of a nineteenth embodiment of the 
present invention similar to Fig. 18 but including a central core of expansible material 
between the interlocking panels; 
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Fig. 20 is a horizontal sectional view of a twenUeih embodiment of the 
present invention wherein the earner is provided with a rim having a base in two 
upstanding legs receiving the expansible material therein; 

Fig. 2 1 is a horizontal sectional viewof atwenty-first embodiment of the 
present invention wherein the carrier is provided with a U-shaped rim receiving the 
expansible material therein; 

Fig. 22 is a horizontal secUonal view of a twenty-second embodiment 
of the present invention wherein the canier is provided with a V-shaped rim including 
circumferentially intermittently spaced openings on a portion thereof for receiving nibs 
of the reinforcing material therethrough; and 

Fig. 23 is a horizontal sectional view of a ^venty-third embodiment of 
the present invention, wherein the carrier includes a rim having a base wall extending 
perpendicularly to a central panel and an upright leg extending outwardly from the base 
wal 1 to receive therein the expansible material. 

Description of the Preferred Embodiment 

Referring now to the drawings, an automobile body 1 0 is shown in Fig. 
1. Automobile bodies represent one exemplary use of the present invention, but other 
examples of uses include aircraft, domestic appliances, buildings including windows, 
walls and paitiUons, and marine applications. When used in automotive applications, 
the baffle and reinforcing assemblies may be used in strucniral members 14 such as 
pillars 14a. !4b and I4c. rails 14d and Me. and various cross-members. The baffle and 
reinforcement assembly 16 is shown installed within an automobUe body within such 
strucniral members 14 in Fig. 1. As used in the drawings, like numbers are used to 
describe like feamres and the use of relative terms such as up. down, forward and 
rearward are used herein as an aid to viewing the drawings and not to the particular 
orientation of the features when installed or in use. 

A first embodiment of the baffle and reinforcing assembly 1 6a is shown 
in greater detail in Figs. 2 through 7. The baffle and reinforcing assembly 16a includes 
thermally expansible material 18 for which expands and bonds to the surrounding 
strucniral member 1 2 and is disposed around the perimeter of a carrier 20 as seen in Fig. 
2. One preferred type of thermally expansible material 1 8 is sold by Sika Corporation 
of Madison Heights. Michigan as Sikabaffle 240 and is described in U.S. Patents No. 
5.266.133 and 5.373.027 to Hanley et al.. the disclosures of which are incorporated 
herein by reference. Alternatively, if greater reinforcing properties are desired with less 
expansion, the thermally expansible material 1 8 could be a reinforcing material such as 
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that sold by Sika Corporation as Sikareinforcer 941, as described in pending patent 
application serial number 09/1 86,537, the disclosure of which is incorporated herein by 
reference. Other expansible sealing materials capable of sealing and expansion may 
also be used. The thermally e.xpansible material 18 may be activated by the external 
application of heat, or be internally activated by an exothermic reaction. 

The thermally expansible material 1 8 used in the present invention is a 
dry, initially non-tacky material that develops adhesion upon foaming and expansion 
so that it adheres to the surrounding structural members when activated. Activation 
may be by heating, such as occurs in automobile assembly plants. When subjected to 
a temperature of at least about 300»F, the theraially expansible reinforcing material 
should have a percent expansion of at least about 40%, preferably at least about 125%. 
and more preferably at least about 1 50%, but less than about 300% to provide sufficient 
structural reinforcement and compression strength, wherein the percent expansion (as 
used herein) is defined as: 

100 X {[(the specific gravity of the material 18 before heating) - (the 
specific gravity of the material 18 after heating)] / (the specific gravity 
of the material 18 af^er heating)}. 

One particularly preferred composition for use as material 1 8 which has 
especially beneficial reinforcing capability is commercialized under the name 
SIKAREINFORCER (Sika Corporation, Madison Heights, Michigan). In more detail, 
the most preferred material 1 8 comprises: from about 20-30% by weight of an styrene- 
butadiene-styrene (SBS) block co-polymer (e.g., Fina Clear 530®); from about 5-20% 
by weight of a polystyrene (e.g., Fina Crystal 500® and Fina Crystal 535®); from about 
30-45% by weight of a bisphenol A-based liquid cpoxy resin (e.g. Araldite 6010® and 
Epon 71®); from about 0.5-5% by weight pigments such as carbon black and zinc 
oxide; from about 0.5 to 10% butadiene acryto-nitrile rubber (Nipol 1411), from about 
1-10% by weight hydrated amorphous silica (HiSil 233); from about 10-20% by weight 
glass microspheres (Scotchlite S60); from about 0.5-5% by weight a blowing agent such 
as azodicarbonamide (e.g., Celogen AZ 765®, Celogen AZ 754A®, and Celogen AZ 
130®); from about 0.05 to 5% N. N, dimethyl phenyl urea (U405)from about 0.3-5% 
by weight of a curing agent such as sulfur or dicyandiamide (DDAl 0), with all percents 
by weight being based upon the total weight of the material taken as 100% by weight. 
A particularly preferred composition of the material 1 8 is 12.94% polystyrene, 2322% 
SBS block copolymer, .57% carbon black, 1 .90% butadiene acrylonitrile rubber, 4.28% 
hydrated amorphous silica, 38.07% bisphenol A-based liquid epoxy resin, 14.75% glass 
microspheres, .46% zinc oxide, 2.85% dicyandiamide, .38% NJ^ dimethyl phenyl urea. 
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and .57% azodicarbonamidc. In certain applications where increased compressive 
strength and reduced foaming and expansion is desired, the foregoing may be adjusted 
such that the polystyrene is reduced to 12.63o/,. the SBS block copolymer reduced to 
22.59%, and the butadiene acrylonitrile nibber is increased to 2.85%. 

Tlie material 18 can be formed by mixing the SBS block co-polymer 
with a small portion (about l/40th of the total amount) of the bisphenol A-based liquid 
epoxy resin in a heated mixer until the temperature of the mixer reaches from about 

240-260»F(thetemperature of the mixttffe within the mixer is at least aboutl75'F) and 
the mixture is substantially homogeneous, at which time the polystyrene is added to the 
mi.xer and mixing is continued. After the polystyrene is substantially mixed with the 
SBS block co-polymer/epoxy resin mixnire, the remainder of the bisphenol A-based 
epoxy resin is slowly added to the mixer, stopping and starting the mixer as necessary, 
with the ingredients being thoroughly mixed to obtain a substantially homogeneous 
mixture. The desired amount of this mixture is placed in a heated mixer (set at a 
temperature of about 250-F) and mixing is commenced. While mixing, the carbon 
black is added to the mixer and mixing is stopped once a homogeneous mixture is 

obtained within the mixer. Either the silica or glass microspheres is added to the mixer, 
and mixing is resumed and continued until the mixture is homogeneous. This step is 
then repeated, adding the other of the silica or glass microspheres. 

The temperature of the mixer is then set to a temperature below 160"F, 
the blowing agent(s), catalyst(s). and curing agcnt(s) are added and mixing is resumed 
and continued only until die mixture is homogeneous. The resulting mixture is tiien 
preferably extruded imo strands (at an extruder temperature of 170-1 80»F and screw 
rotation speeds of about 400 rpm) and cut into pellets. Tlic pellets are then injection 
molded at a temperature of about 180-200''F using injection molding equipment 
designed to form die desired shape of the portion to be attached to die carrier 20. 

When a higher acoustic baffling capability and reduced structural 
reinforcemem is desired, die expansible material may be provided as disclosed in eitiier 
U.S. Patent No. 5.373,027 or in co-pending application serial number 09/407,820 and 
commercially manufacnired by Sika Corporation under die name SIKABAFFLE, die 
disclosures of which are incorporated herein by reference. 

Preferably, the material 18 is activated by die extemal application of 
heat. When used in an automobile body 10, it is an important characteristic of die 
diermally expansible material 1 8 diat it have an activation temperamre lower tiian Ae 
bake temperature of the body used for baking paint thereon during manufacture. For 
example, it is conventional to employ a bake temperature of about 350"'F (177° C). 
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Accordingly.when used inthis application, it is important that the thermallyexp^ 
matenal have an activation temperature ofabout300-F(149»C) or less. Similarlv it 

beneficial that the earner haveameltingtemperatureabovethetemperaturelikelvtobe 
encountered in bake ovens. The carrier 20 is of a moldable material which is pliable 
and not brittle and therefor resistant to cracks and breakage. An exemplary material is 
a black, heat stabilized lubricated 33% glass-reinforced nylon having a heat deflection 
temperatureat l-8mPaof464-F(240-C)andameltingpointof504-F(262'C). Such 
amatenalismarketedasNYLINDSIHSLBKOOl byDuPont. However, other similar 

matenalsmaybeuseddependingonthedeshedphysicalchaiacteristicsoftheparticular 
application. 

The assembly 16 is configured to substantially conform to and be 
complemental to the interior surface 22 of the wall 24 of the structural member 14 
defmmg a longitudinally extending cavity 26 into which the assembly 16 is received 
Thus, with regard to the assembly 16a shown in Figs. 2 through 7. the earner ^0 
mcludes a substantially flat interior area 28 which is not covered by the expansible 
material 18. a surrounding marginal rim 30 which is similar in shape to the interior 
surface 22. and an attachment member 32 for coupling the assembly to the structural 
member 14. In order to position the expansible material 18 proximate to creases D 
defined by the wall 24, the marginal rim 30 may be formed to include bends 34 
including obtuse bend 34a where the adjacent portion of the wall 24 presents an obtuse 
angle A. a perpendicular bend 34b where the adjacem portion of the wall 24 presents 
a perpendicular angle B. an acute bend 34c where the adjacent portion of the wall 24 
presents an recess C. and a finger 36 where the adjacent portion of the wall 24 presents 
a crease D of insufiBcient transverse width to accommodate an acute bend 34c. The 
marginal rim 30 includes a base wall 38 which inhibits the inward expansion of the 
thermally expansible material 18 after activation and is oriented at an oblique angle, 
preferably perpendicular, relative to the interior area 28. The rim 30 further includes 
a support flange 40 extending outwardly (transversely to the axial direction of the 
structural member 14) from the base wall38, and at the periphery of the carrier 20 is a 

penpheialbead42 which hasawidth greater than the width ofthe support flange 40 but 
is not as wide as the base wall 38 in the axial dimension as best seen in Fig. 6. 

The attachment member 32 is preferably integrally molded with the 

interior area 28 and the marginal rim 30 as a clip 44. Advantageously, the attachment 

member 32 presents indents 46 and 48. bounded by the support flange 40 and spaced 

interior and exterior retainer walls 50 and 52. the interior retainer wall 50 being orimted 

in a plane perpendicular to the adjacent interior area 28 and the exterior retainer wall 
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.2 also being oriented in a plane substantially perpendicular to the interior area 28 
adjacent a clip insert 54. whereby the retainer 52 abuts the wall 24 when the insert 54 
ofthe assembly 16is inserted into an opening 54 in the wall 24 as shown in Figs. 4 and 

TTie expansible material 18 is configured for receipt around the marginal 
nm 30 and passage along the indents 46 and 48 to substantially surround the interior 
area 28. leaving the interior area 28 free of expansible material covering. The 
expansible material 18 is molded in place around the marginal rim 30 to provide a 
continuous and uninterrupted band 56 of expansible material 18. Thus, the expansible 
material 18 is divergem around the support flange 40 adjacent the attachment member 
to present strips 60 and 62 respectively received in the indents 46 and 48 The 
expansible material 18 may be advantageously molded to extend into recess C and 
crease D by tipped portions €4 and 66 respectively which may have a greater thickness 
m an outward direction than adjacent, essentially linear portions of the expansible 
material 18. 

The assembly 16a is positioned in the cavity ofthe structural member 14 
at an angle, and preferably substantially perpendicular, to the longitudinal direction of 
tiie structural member 14. A gap 68 is presented between the wall 24 and tiie assembly 

16asubstantialIyallaromidtiieperimeter 70 ofthe expansiblemateriallSexcept where 
exterior retainer 52 abuts the wall 24. so ti«t a rust preventative coating may flow 
around and past tiie assembly 16 after it is coupled to the wall 24. Afterthcbody lOis 
dipped m the rust preventative coating and the body 1 0 is painted, the body is placed in 
an oven and baked at a temperature of about 350-F. The expansible material ISthcn" 
expands, preferably at least about 100%. so that the assembly I6a is in substantially 
blocking relationship to the cavity 26 of tile stnictural member 14. filling the gap 68 as 
shown m Fig. 7 and bonding to the mterior surface 22 ofthe wall 24 of tiie structural 
member.. Fig. 7 shows botii the expansible material 18 in its initial, unactivated 
condition 18a. and also its activated and expanded condition 18b which includes tiie 
space occupied by 18a. 

Figs. 8 and 9 illustrate a second embodiment of tiie baffle and 
reinforcement assembly 1 6b witii its carrier 20b alone shown in Fig. 10. Assembly 16b 
IS Illustrated as having a carrier 20b including an interior area 28 and attachment 
member 32 tiie same as tiie assembly 16a. However, the marginal rim 72 of assembly 
16b IS configured differemly as is tiie configuration oftiie expansible material 18. TTie 
marginal rim 72 is provided as a plurality of circumferentially intennittently spaced tabs 
74 extending from a base wall 76 which substantially surrounds tfie interior area 28 as 
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in assembly 16a. The tabs 74 each have a first side 78 and an opposite second side 80 
and are centered longitudinally on the base wall 76 and thus are substantially coplanar 
with interior area28. The expansible material 18b is configured as a band 82 which is 
continuous and serpentine around the base wall 76 and woven around and between the 
tabs 76. whereby the band 82 abuts a first side 78 of one tab 74a and then abuts a second 
side 80 of an adjacent tab 74b. The expansible material may thus pass only along one 
indent 46 of the attachment member 32 and remain continuous around the base wall 76 
of the carrier 20b. The assembly 16b is insened and employed the same as assembly 
16a. so that after expansion, the expansible material 18 substantially fills the gap 
between the assembly 16b and the wall 24 of the structural member 14 to block the 
cavity longitudinally. 

A third embodiment of the bafile and reinforcing assembly 1 6c is shown 
in Figs. II and 12, with the carrier 20c alone shown in Fig. 13. Again, the carrier 20c 
has an interior area 28 and attachment member 32 substantially the same as assembly 
16a. and is installed and used in the same manner. However, the marginal rim 82 
includes a base wall 76 which substantially surrounds the interior area 28 with 
castellated alternating tabs 84 extending outwardly away from the interior area 28. The 
tabs 84 are circumferemially intermittently spaced around the base wall 76, but rather 
than being coplanar with the interior area 28. are provided as front tabs 86 extending 
outwardly from a front edge 88 of the base wall and rear tabs 90 extending outwardly 
firom a rear edge 92 of the base wall 76 and dius spaced in the longitudinal direction 
along the base wall 76 from the from tabs 86. The expansible material 18 is thus 
provided as a band 94 which is substantially even and continuous along an outer margin 
96 thereof, but is irregular along a front margin 98 and a rear margin 1 00 to provide a 
pluraUty of alternating recessed notches 102 into which the alternating tabs 84 interfit. 
The band 94 of expansible material 18 is thus molded into a complemental and 
interfming relationship onto the carrier 20c. whereby the expansible material 18c and 
marginal rim 82 cooperate to present combined flat from surfece 104 and rear surface 
1 06. and a smooth and continuous outer surface 108. As shown in Figs. 1 1 and 13, one 
of tije rear tabs 90 receives the exterior retainer 52 for positioning tiie clip 44. 

Figs. 14a through 14m show alternative configurations of tiie bafile and 
reinforcing assembly 16 having an interior area 2 8 and anachment member 32 as shown 
and described in reference to assemblies 16a. 16b;and 16c. The expansible material 18 
is also as described above, and may be routed through or over the insets as described 
with reference to any of the assemblies 16a. 1 6b or 16c. Fig. 14a shows an assembly 
16d having a carrier 20d with a marginal rim 1 10 which is an extension of the interior 
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area 28 and so does not extend fomardly or rearwardly from the interior area but is 
rather coplanar with the interior area. The marginal rim 110 receives expansible 
matenal 18 therearound as a U-shaped band 1 12: Fig. 14b shows an assembly 16e 
havmg a carrier 20e with a T-shaped marginal rim 1 14 which receives expansible 
matenal 1 8 therearound as a band 1 16 having a complemental T-shaped slot 118. Fig 
14c shows an assembly I6f having a carrier 20f with a marginal rim 120 extending 

coplanar with the interior area28withoutabase wall and presenting fromand rear sides 
122 and 124. the expansible material 18 being provided as a continuous band 126 
adhesively attached to one of the front or rear sides. 

Fig. 14d shows an assembly 16g having a earner 20gv»ath a marginal rim 
128 mcludmg a forwardly extending base wall 130. a suppon flanee 132, and a 
penpheral bead 134 which does not extend forwardly but includes a rearwardly 
extending lip 136. The expansible material is 18 molded as a continuous band 138 
presenting a modified C-shape having a front leg 1 40 positioned over the base wall 1 30. 
a central bight 142 outwardly of the periphery 134 and a rear leg 144 extending 
rearwardly over the support flange 132 and receiving the lip 136 in a groove 146 
therein. , 

Fig. Neshowsanassembly 16h having a carrier 20h with a marginal rim 
148 including a forwardly extending base wall 150. an outwardly extending support 
flange 152. and a forwardly extending T-shaped post 154 positioned substantially 
parallel and opposed to the base wall 150. The expansible material 18 is provided as 
a continuous band 1 56 which extends around the carrier 20g and is provided with a bore 
158 in registry with the post 154 which passes through the bore 158 to retain the band 
156 thereon. It is to be understood that typically a plurality of such posts 154 and 
corresponding bores 158 would be circumferentially spaced around the marginal rim 
148 and band 156. Fig. 14f shows an assembly 16i configured similarly to assembly 
16h. but wherein the carrier 20ihasamarginal rim including post 154 and openings 160 
and 1 62 through the support flange 1 52, and the expansible material 1 8 is molded in a 
continuous band with a hole 164 extending only partway therethrough. The assembly 
16i thus permits expansible material 18. upon activation, to expand through the 
openings 160 and 162 to provide better mechanical attachment to the carrier 20i. 

Fig. 14g shows an assembly 16j wherein the carrier 20j includes a 
marginal rim 166 having a forwardly extending base wall 1 68 and a support flange 170 
with circumferentially intermittent openings 172 therethrough. The base wall 168 
includes one or a plurality of circumferentially spaced outwardly extending barbs 174 
for holding a band 176 of expansible material 18 against the support flange 170. Fig. 
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I4h shows an assembly 16k wher..in .k 
» a««,b,y ,61 sta JotlL ° 

tx.aidmgba«™il200anH= , ' ""'S.nal nm 198 having a f„n„rily 
asKmbly 16o «nthacam«20„ '«)'0»i Ule ■naigaal nm 198. Fig. 141 show an 

2 trough 7, b« whe.inT. L Co^r" ^'"'""'^"'■""""'^^^ 
r^.«v.ly longin,dina,„ naj! ^J,!^ """" ^ 

»ftin»acavi"?,2'!f!t^!rn^'°"t.T""''''"^^ 

It i. desirable .ha, . sJJ^^^ZTI "'^'^^'''^'^'^- 

«P«ae assLblies ,^2^!' T clwaceri^ics wh«e 

«pansib.e„».Hal rJctrZr:"' "^^ '^^'^ »f *e 

avoidsUUsconeen>by;«^^,t -^'-"""^ '«( 

and 224 a„ "'"orareaa 222 

■hey may be an^^ed "T r""""" " ""^ 
c«h of *e i„.L J:^':- _^™226 is p^vided a.™d 

areas zz^ and 224 to inc ude a base wall 7JK ^ . 

«gn,en.s230a«d232andanin,e„=„„„eeangee„««IZ,^ ' ' 
extends outwardly from the base wall 228 ^^ TT. «*P0nflange236 

peHphera, bead 238 as shownrpr T "^'^ ' 
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previously described. Tht expansible material 18 is provided as a continuous and 
uninterrupted band 240 which surrounds the carrier 20q to present a gap 242 between 
the wall 214 of the structural member and the assembly 16q for the reasons described 
above, the gap being closed after activation of the expansible material 18. 

Figs. 18 through 23 iUustrate further alternative embodiments of the 
assembly 16 hereof, each including an attachment member 32 as described above but 
not shown in the illustrated cross-sections. In Fig. 18. an assembly 16r includes a two- 
part carrier 20r which provides a central space 243 between a first member 244 and a 
second member 246. Each of the members 244 and 246 are preferably of molded nylon 
as described above and present longitudinally spaced substantially parallel interior walls 
248 and 250. A plurality of prongs 252 extend forwardly from member 244 and pass 
through holes 254 in the other member 246 positioned in registry with and sized to 
receive the prongs 252 therethrough. The carrier 20r includes a marginal rim 260 
outwardly of the prongs 252 and holes 254 defined by support flanges 262 and 264. 
15 whereby a circumferential ly extending continuous band 266 of expansible material 18 

is received between the support flanges 262 and 264 and prevented from movement into 
the central space 243 by prongs 252. After activation, the expansible material moves 
outwardly in a direction to engage and adhere to the walls of the structural member 14. 
and is also free to flow into the central space 243 and bond together the members 244 
and 246. Fig. 19 illustrates a further embodiment of the assembly 16s having a carrier 
20s similar to the earner of assembly 16r. wherein the surrounding band 268 of 
expansible material 18 is T-shaped and the central space 243 is at least partially 
occupied by a central block 270 of expansible material 1 8 which, upon activation, flow^ 
outwardly of the carrier 20r and. bonds the carrier 20r to the surrounding structural 
25 member 14. 

Fig. 20 illustrates a further assembly 1 6t, similar to tiiat iUustrated in Fig. 
1 4k, but wherein Uie carrier 20t has a marginal rim 272 with a base wall 274 extending 
both forwardly and rearwardly of interior area 28 and provided with outwardly 
extending support flanges 276 and 278 which receive a circumscribing, continuous band 
280 of expansible material therebetween. Fig. 21 illustrates an assembly 16u with a 
carrier 20u similar to that shown in Fig. 20. but wherein the marginal rim 282 is of U- 
shaped configuration presenting a pair of outwardly extending support flanges 284 and 
286 with outer edges 288 Uiereon, the expansible material 18 being provided as a 
continuous band 290 with a central bead 292 received between the support flanges 284 
and 286 and longitudinally divergent head portion 294 overlying tite outer edges 288. 



20 



30 
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^'S.22,llustratesaftmhererabodimentoftheassembIvl6v.wher«n 
earner 20v « configured with a marginal rim 296 being V-shaped in cross section 

havmgtwod.v^entflanges298and300receivingawedge302ofexpansiblemateriai 
therebetween. TT.e flanges 298 and 300 have circumferential ly interminently spaced 
openmgs .04 wherein during molding in place, expansible material 18 flows through 
the openings 304 to provide nibs 306 extending inwardly through the openings 304 to 
mecharucaJly hold the wedge 302 in place. Fig. 23 shows an embodiment of the 

assemblyiewwhachissirnilar to that shown inFig.l4k. but wherein the basewall 200 
of the earner 20w has intermittently spaced holes 308 therethrough, whereby during 
moldmg. a pbrtion of the band 3 10 of expansible material 1 8 may flow therethrough to 
prov.de a button 3 12 to hold the band 310 in place prior to activation 
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Claims: 

1 . A baffle and reinforcement assembly adapted for positioning in 
a cavity within a structural member, said assembly comprising: 

a synthetic resin carrier including an interior area, a marginal rim positioned 
3 outwardly of the interior area and an attachment member integral with 

the interior area and marginal rim adapted for coupling to the structural 
member; and 

a continuous and circumscribing band of theraially expansible material mounted 
to said marginal rim in surrounding but not overlying relationship to 
10 said interior area. 

2. A baffle and reinforcement assembly as set forth in claim 1, 
wherein the attachment member includes a clip. 

'5 3. A baffle and reinforcement assembly as set forth in claim 2, 

wherein the attachment member includes at least one retainer wall proximate said clip 
and oriented substantially perpendicularly to said mterior area. 

4. A baffle and reinforcement assembly as set forth in claim I, 
20 wherein said interior area is substantially smooth, planar and imperforate. 

5. A baffle and reinforcement assembly as set forth in claim 2, 
wherein said carrier includes first and second members each having interior areas which 
lie in spaced parallel planes. 

25 

6. A baffle and reinforcement assembly as set forth in claim 5, 
wherein the expansible material is positioned intermediate said first and second 
members. 

7. A baffle and reinforcement assembly as set forth in claim 6, 
including a block of expansible material positioned intermediate the interior areas of 
said first and second members. 

8. A baffle and reinforcement assembly as set forth in claim 1, 
35 wherein said marginal rim is substantially coplanar with said interior area. 
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wherein said m!' • ^ ^i'^orcemem assembly as set forth in claim 8. 

and receives said expansible material on the periphery thereof. 

^ 10. A baffle and reinforcement assembly as set forth in claim 8 

^„ . s««^ Sid. »d . pcriph«y and .^d «p«^ble ™;,.ri..™ 

received on only said first side. 

u • ^ ''^^ reinforcement assembly as set forth in claim 1 

:^:T" ^"""^ - ^' sultantlanyt^ 
to said interior area, said expansible material bemg received thereon. 

u • assembly as set forth in claim 1 ! 

;^--^™-Si"a,™i„clud.s.ms.s>^po„fl„^^l^^ 
away from said interior area. wou 

wh«.Jn«-wr ^ ''^^^ reinforcemem assembly as set forth in claim 12 

•u a width m cross-section. 

^ . ^ ''^^ ^^'"^°^«niem assembly as set forth in claim 13 

whoem said marginal rim includes a periphery bead having a width in cross-section 
^ which IS greater than the cross-sectional width of said first support flange. 

• ..^ ^ reinforcement assembly as set forth in claim 12 



16. A bafJle and reinforcement assembly as set forth in claim P 
wherem said support flange includes an opening therethrough. 

inH .H- ''^^^ reinforcement assembly as set forth in claim 12 

mcludmgasecond support flangeextending from said base wallanddefiningacham^el' 
therebetween, said band of expansible material being received in said chaimel. 



wo 01/83206 



PCT/USOl/05863 



10 



17 

18. A baffle and reinforcement assembly as set forth in claim 17. 
where one of said first and second support flanges is substantially coplanar with said 
mtenor area. 

19. A baffle and reinforcement assembly as set forth in claim 17. 
wherem neither said first nor said second support flange is coplanar with said interior 
area« 

20. A baffle and reinforcement assembly as set forth in claim 17. 
wherem said base wall includes a hole therethrough, and said band of expansible 
matenal mcludes a button extending through said hole opposite said support flanges. 

21. A baffle and reinforcement assembly as set forth in claim 1 1 
mcludmg a mechanical fastener coupling said band of expansible material to said 

IS margmalrmi. 

22. A baffle and reinforcement assembly as set forth in claim 1 1 
wherem said first support flange includes a plurality of circumferenUally spaced tabs! 

^ reinforcement assembly as set forth in claim 22 

wherem said plurality of circumferentially spaced tabs are substantially co-planar with 
said interior area. 



25 



30 



24. A baffle and reinforcement assembly as set forth in claim 23 
wherein said band of expansible material is woven in a serpentine manner between 
alternating ones of said tabs. 

25. A baffle and reinforcement assembly as set forth in claim 22 
V*er«m said base wall presents a front edge and a rear edge and wherein said pluralitJ 
of cucumfcrenUally extending tabs are oriented in alternating substantially parallel 
planes extending in substantially alternating relationship from said front and rear edges 
and wherein said band of thcmially expansible material is molded around said base wall 
to present alteniating recessed notches in registry with and receiving therein said tabs 



35 
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26. 



^ '^Enforcement assembly as set forth in claim 1, 

wheremsaad marginal rim includestwo divergent circ^^^^^^^ 
flanges formmg a V-shaped groove for the receipt of said band of expansibleLL 
tnerem. 

5 

27. A baffle and reinforcement assembly as set forth in claim 26. 
whercm each of said suppon flanges includes a hole therethrough, said band of 
expansible material including a nib extending through said hole. 

^ . ^ ''^'^^'^"^forcement assembly as set forth in claim 1. 

wherem said marginal rim includes tv.0 divergent circumferentially extending support 
flanges fonnmg a U shaped groove d^erebetween for the receipt of said band of 
expansible material therein. 

^ 29. A baffle and reinforcement assembly as set forth in claim 1 

wherem said carrier includes fust and second interior areas having a common and' 
mterconnecting marginal rim. 

30. A baffle and reinforcement assembly as set forth in claim 29 
wherem said marginal rim includes a central region interconnecting said first and 
second mterior ar«s. said central region being substantially cruciform in cross-section. 

31. A reinforced structural member comprising: 

a wall having a longimdinal axis, said wall defming a cavity therein; and 

abaffleandreinforccmentassemblyadaptedforpositioningwithinsaid cavity 

transverse to said longitudinal axis, said assembly comprising- 
a synthetic resin carrier including an interior area, a marginal rim positioned 

omwardly of the interior area and an attachmem member integral with 
the mterior area and marginal rim adapted for coupling to the structural 
member; and 

acontinuousandcircumscribingbandofthemiallyexpansiblematerialmounted 
to said marginal rim in sunounding but not overiying relationship to 
said interior area. 

whereupon after activation of said expansible material, said expansible material 
expands and bonds to said carrier and said wall but does not cover said 
carrier. 
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32. A reinforced structural member as set forth in claim 3 1 , wherein 
the attachment member includes a clip. 

• 

33 . A reinforced structural member as set forth in claim 32, wherein 
the attachment member includes at least one retainer wall proximate said clip and 
oriented substantially perpendicularly to said interior area. 

34. A reinforced strucniral member as set forth in claim 3 1 , wherein 
said interior area is substantially smooth, planar and imperforate. 

35. A reinforced structural member as set forth in claim 32, wherein 
said carrier includes furst and second members each having interior areas which lie in 
spaced parallel planes. 

36. A reinforced structural member as set forth in claim 35, wdierein 
die expansible material is positioned interaiediate said first and second members. 

37. A reinforced structural member as set forth in claim 3 6, including 
a block of expansible material positioned intermediate the interior areas of said first and 
second members. 

38. A reinforced strucnjral member as set forth in claim 31, wherein 
said marginal rim is substantially coplanar with said interior area. 

39. A reinforced strucniral member as set forth in claim 38, wherein 
said marginal rim is flat, has a periphery and extends ftom said interior area and 
receives said expansible material on the periphery thereof. 

40. A reinforced strucniral member as set forth in claim 38, wherein 
said marginal rim is flat and extends from said interior area, said marginal rim 
presenting a first side, a second side and a periphery and said expansible material is 
received on only said first side. 

41. A reinforced strucniral member as set forth in claim 3 1 , wherein 
said marginal rim includes a base wall extending substantially perpendicular to said 
interior area, said expansible material being received thereon. 
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42. Areinforcedstructuralmeniberassetforthinclaiin41.wherein 
said marginal nm includes a fost support flange extending from said base v«Il av^y 
from said interior area. 

. . 43. Areinforcedstructuralmemberassetforthinclaim42,wherein 

sa^dfirstsupportflangeis substantially continuousaboutsaidbase^I and hasawidth 
in cross-section. 

44. AreinforcedstructuralmemberassetforthincIaim43.wherein 
said marginal rim includes a peripheral bead having a width in cross-section which is 
greater than the cross-sectional width of said first support flange. 

45. A reinforced structural member as set forth in claim 42. wherein 
said first support flange has a post extending therefrom substantially parallel to said 
base wall. 

46. Areinforcedstructuralmemberassetforthinclaim42,wherein 
said support flange includes an opening therethrough. 

47. A reinforced structural member as set forth in claim 42, including 
a second support flange extending from said base wall and defining a cham^el 
therebetween, said band of expansible material bemg received in said chamiel. 

48. A reinforced structural member as set forth in claim 47. where 
one of said first and second support flanges is substantially coplanar witii said interior 
area. 



49. Areinforcedstnjc:u.-aimemDc:^.iei:or .;- 
neither said first nor said second support flange is coplanar with said interior area! ' 

50. A reinforced structural member as set forth in claim 47, wherein 
said base wall includes a hole therethrough, and said band of expansible material 
includes a burton extending through said hole opposite said support flanges. 

51. A reinforcedstnicniraJmemberassetforthinclaim4I,including 
a mechanical fastener coupling said band of expansible material to said marginal rim. 
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52. A reinforced structural member as set forth in claim 4 1 , wherein 
said first support flange includes a plurality of circuraferentially spaced tabs. 

53 . A reinforced structural member as set forth in claim 52, wherein 
5 said plurality of circumferentially spaced tabs are substantially co-planar with said 

interior area. 

54. A reinforced structural member as set forth in claim 53, wherein 
said band of expansible material is woven in a serpentine manner between alternating 

10 ones of said tabs. 

55. A reinforced structural member as set forth in claim 52, wherein 
said base wall presents a front edge and a rear edge and wherein said plurality of 
circumferentially extending tabs are oriented in alternating substantially parallel planes 
extending in substantially alternating relationship from said front and rear edges, and 
wherein said band of thermally expansible material is molded around said base wall to 
present alternating recessed notches in registry with and receiving therein said tabs. 

56. A reinforced structural member as set forth in claim 3 1 , wherein 
said marginal rim includes two divergent circumferentially extending support flanges 
forming a V-shaped groove for the receipt of said band of expansible material therein. 

57. A reinforced structural member as set forth in claim 56, wherein 
each of said support flanges includes a hole therethrough, said band of expansible 

25 material including a nib extending through said hole. 

58 . A reinforced structural member as set forth in claim 3 1 , wherein 
said marginal rim includes two divergent circumferentially extending support flanges 
forming a U shaped groove therebetween for the receipt of s^id band of expansible 

30 material therein. 

59. A reinforced structural member as set forth in claim 3 1 , wherein 
said carrier includes first and second interior areas having a common and 
interconnecting marginal rim. 
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60. Areiirforcedstructuralmemberassetforthinclaim59.wherein 
saidmargn^nmmcludesacentralregioninterconnec^^ 
areas, saad central region being substantiaUy cruciform in cross-section 
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